Abstract. The newest evaluations, adopted for ENDF/B-VII.0, JEFF-3.1, JENDL-3.3 and RUSFOND nuclear data files, for the most important fissile isotopes 235 U, 238 U, and 239 Pu are compared between each other and tested through a set of integral experiments, among them removal cross section under fission threshold of 238 U, critical infinite media SCHERZO-556, and ICSBEP Handbook criticality safety benchmarks.
Introduction
Nowadays, new nuclear data files ENDF/B-VII.0, JEFF-3.1, JENDL-3.3, and Russian library RUSFOND, contain the newest evaluations of neutron cross sections including for the main fuel nuclides 235 U, 238 U and 239 Pu. This work gives a comparative analysis of new evaluations through a set of integral experiments from the ICSBEP Handbook [1] . From the variety of benchmarks (∼4000) near 200, which calculation uncertainty is mainly associated with 235 U, 238 U or 239 Pu, were selected for this purpose [2] . For validation of the nuclear data the experiment SCHERZO [3] and the measurements [4] under 238 U fission threshold are used too as very much informative.
Comparison of new evaluations
It is evident that among new evaluations there is the tendency to come nearer and nearer. In ENDF/B-VII.0, JEFF-3.1, JENDL-3.3, and RUSFOND, for the 235 U, 238 U and 239 Pu, they differ weak and in many cases coincide. This can be seen from tables 1 to 3, which show a comparison of one-group cross sections weighted using different neutron spectra: 1) 235 U fission induced; 2) typical LMFBR; 3) the resonance integral from 0.5 eV to 100 keV; 4) the Maxwell. In the tables, comparison is made relative to RUSFOND which gives absolute values, and cases are marked, in bold, when the divergence between the data is larger than 3%.
Comparison is also made for the previous evaluations ENDF/B-VI.8, JEF-2.2 and FOND-2.2 (JENDL-3.3 and JENDL-3.2 are practically identical).
For the main fuel nuclide 235 U the freshest evaluations ENDF/B-VII.0, JEFF-3.1, JENDL-3.3, and ROSFOND, in the resonance and thermal energy regions coincide. JENDL-3.3 slightly differs in σ capt in fast energy region (up to 5%), in σ inel (up to 7%) and in µ. Previous evaluations ENDF/B-VI.8, JEF-2.2 and FOND-2.2 differ to 5% in σ capt .
For the 239 Pu the newest evaluations in the resonance and thermal energy regions differ weak. In fast energy region a Presenting author, e-mail: mant@ippe.ru divergence is observed near 20% in σ capt and σ inel , in µ, and in case of JENDL-3.3 near 3% in σ total .
For the main fertile nuclide 238 U the situation is not so rainbow. Even for the newest evaluations essential diversities are observed: between ENDF/B-VII.0 and RUSFOND more than 6% in σ fiss in thermal and resonance regions, where JEFF-3.1 and RUSFOND are close; in σ inel of the 1 st level ENDF/B-VII.0 and JEFF-3.1 differ to 10%; in average cosine scattering angle µ; up to 1% in the nu-bar values ν.
Very important is that fact, that for the 238 U, in the newest evaluations ENDF/B-VII.0, JEFF-3.1, JENDL-3.3 and RUSFOND, practically disappeared diversities in the capture cross section, observed in previous files during many years. It should be underlined, that in the RUSFOND the previous evaluation for σ capt , from the FOND-2.2, is adopted. This evaluation is also adopted in the ABBN-93 group constants [5] , nowadays used in Russia for calculations of many types of nuclear reactors.
Testing in integral experiments
Removal cross section under 238 U fission threshold It is defined, for arbitrary nuclide x, as follows [4] (common designations)
and it is very good integral experiment for testing and verifying the inelastic scattering cross sections.
Fast spectrum critical systems for testing 235 U nuclear data GODIVA -critical bare sphere of high-enriched uranium (HMF001 [1] ). TOPSY FLATTOP-25 -critical sphere surrounded by normal uranium reflector (HMF028 [1] ). In GO-DIVA and TOPSY were also measured: F238/F235 = 0.1647 ± 2.0% and F239/F235 = 1.402 ± 1.8% [6] .
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Article available at http://nd2007.edpsciences.org or http://dx.doi.org/10.1051/ndata:07268 Fast spectrum critical systems for testing 238 U nuclear data SCHERZO-556 -imaged critical infinity composition of 5.56% 235 U and 94.44% 238 U, evaluated on the base of a set of measurements of reactivity coefficients and spectral indexes in critical assemblies SNEAK, ERMINE and HARMONIE [3] . The following characteristics for this infinity media were identified: k ∞ = 1.000 ± 0.2%, F238/F235 = 0.227 ± 1.3%, F239/F235 = 1.103 ± 0.7% and C238/F235 = 0.1166 ± 1.5% [3] . BIG-TEN (IMF007 [1] ) -big critical uranium system with normal uranium reflector: F238/F235 = 0.0373 ± 1.1%, F239/F235 = 1.185 ± 0.7%, and C238/F235 = 0.1100 ± 2.7% [6] .
Fast spectrum critical systems for testing 239 Pu nuclear data JEZEBEL -critical plutonium bare sphere (PMF001 [1] ). POPSY -sphere surrounded by normal uranium reflector (PMF006 [1] ). In JEZEBEL were measured: F238/F235 = 0.2137 ± 2.0% and F239/F235 = 1.448 ± 2.0% [6] .
Looking at pairs GODIVA-TOPSY and JEZEBEL-POPSY allows checking the 238 U neutron data.
Intermediate and thermal spectrum critical systems
Selected experiments from the ICSBEP Handbook [1] are: i) 62 specifications with high-enriched uranium, including 55 solutions (HST) and 7 metal systems (HMF); ii) 51 specifications with low-enriched uranium: 26 solutions (LST), 11 powders (LCT) and 14 metal cores (8 IMF and 6 MMF systems); iii) 85 specifications with plutonium: 77 solutions (PST) and 8 metal systems (PMF).
Analysis of the results
Fast spectrum critical systems for critical systems of hard neutron spectrum: GODIVA, TOPSY, SCHERZO, BIG-TEN, JEZEBEL and POPSY, using different nuclear data. In figures, for the comparison, the ABBN-93 results are presented too. It is seen, that in case of high-enriched systems of uranium (GODIVA) or plutonium (JEZEBEL), good agreement with the experiment and between each other is observed in all evaluations for all integral characteristics. Passing to the systems with thick (about 20 cm) uranium reflector (TOPSY and POPSY), essential differences in nuclear data files are appeared obviously due to the 238 U cross sections. For the k eff there are no problems -mutual agreement we can observe between uranium and plutonium systems, except of JENDL-3.3 and JEF-2.2 which contradict a bit of others.
SCHERZO and BIG-TEN
However, the largest differences in evaluations are observed for systems with big enough content of 238 U: SCHERZO and BIG-TEN. The differences are appeared in all functionals. Figures 1 and 2 show that divergences in k eff fully correlate to those in F238/F235, which is responsible for the 238 U inelastic scattering cross section. In figure 2 , in parallel to 
Conclusion
Our benchmarking of new evaluations for the 235 U, 238 U and 239 Pu shows that they are in many cases close. However, essential differences between them are observed through the analysis of critical systems with big enough content of 238 U, SCHERZO and BIG-TEN. Large diversity still exists in inelastic scattering cross sections. Removal cross section under 238 U fission threshold as well as measurements of F238/F235 can be recommended as very good integral experiments for testing and verifying the inelastic scattering cross section. Very important that in the newest evaluations practically disappeared divergence in the 238 U capture cross section, observed in previous files during many years.
